The posterior cingulate cortex (PCC) is the brain region displaying the earliest sign of energy hypometabolism in patients with amnestic mild cognitive impairment (MCI) who develop Alzheimer's disease (AD). In particular, the activity of the mitochondrial respiratory enzyme cytochrome oxidase (C.O.) is selectively inhibited within the PCC in AD. The present study is the first experimental analysis designed to model in animals the localized cortical C.O. inhibition found as the earliest metabolic sign of early-stage AD in human neuroimaging studies. Rats were used to model local inhibition of C.O. by direct injection of the C.O. inhibitor sodium azide into the PCC. Learning and memory were examined in a spatial holeboard task and brains were analyzed using quantitative histochemical, morphological and biochemical techniques. Behavioral results showed that sodium azide-treated rats were impaired in their memory of the baited pattern in probe trials as compared to their training scores before treatment, without non-specific behavioral differences. Brain analyses showed that C.O. inhibition was specific to the PCC, and sodium azide increased lipid peroxidation, gliosis and neuron loss, and lead to a network functional disconnection between the PCC and interconnected hippocampal regions. It was concluded that impaired memory by local C.O. inhibition in the PCC may serve to model in animals a metabolic lesion similar to that found in patients with amnestic MCI and early-stage AD. This model may be useful as an in vivo testing platform to investigate neuroprotective strategies to prevent or reduce the amnestic effects produced by posterior cingulate energy hypometabolism.
Introduction
Minoshima, Foster, and Kuhl (1994, 1997) were the first to report that metabolic energy reduction in the posterior cingulate cortex (PCC) is the first sign of brain hypometabolism very early in Alzheimer's disease (AD). Neuroimaging evidence for an early metabolic lesion in PCC has also been found in asymptomatic subjects at genetic risk for AD, such as subjects homozygotic for the E4 allele of the apolipoprotein E gene (Reiman et al., 1996; Small et al., 2000) , and in patients with amnestic mild cognitive impairment (MCI) who later develop AD (Mosconi, 2005) . Moreover, recent diffusion tensor imaging showed that the cingulum fibers that connect the PCC with hippocampal regions have reduced integrity in both MCI and AD patients (Zhang et al., 2007) . This is consistent with a disruption in the functional correlations of a network of brain regions involving the PCC and interconnected medial temporal regions in MCI patients at risk for AD (Sorg et al., 2007) .
Human studies support a role of the PCC in spatial orientation and memory, which are affected in amnestic MCI
